Alkaline cleavage of covalent bonds in chicken insulin and bovine alpha-lactalbumin analyzed by matrix-assisted laser desorption/ionization-mass spectrometry.
In the course of searching methods to extract proteins from Coomassie blue-stained polyacrylamide gels, we found proteins are extracted in relatively high recovery when the gel pieces are soaked in alkaline solutions. However, alkaline conditions are known to cause decomposition of proteins, especially peptide bond cleavage and disulfide degradation. We studied the effects of alkaline on two purified proteins, chicken insulin and bovine alpha-lactalbumin, both containing four disulfide bonds in their structure. The process of covalent bond cleavage was traced by analyzing the mass spectra of the proteins using matrix-assisted laser desorption/ionization-mass spectrometry (MALDI-MS). When the proteins are kept at pH 13 in the presence of 0.1% dithithreitol (DTT), peptide bonds at the C-terminal side of asparaginyl residues are preferably cleaved producing succinimides, whereas cysteinyl residues are not decomposed. In the absence of DTT, the disulfide bonds of the proteins are decomposed by alkaline and the cleavage of the peptide bonds are less obvious, possibly because the conformation of the proteins are partially retained until the full decomposition of disulfide bonds. These results identified for the first time the cleavage sites of proteins under alkaline treatment and further suggested the general tendency of the reactions, both in the presence and absence of DTT.